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LETTERS TO THE EDITOR
Cognitive Development: Breast-Milk
Benefit vs Infant Formula Hazard
K ramer et al
1 present evidence that breastfeed-
ing improves children’s cognitive develop-
ment. They discuss 2 classes of explanation for
their findings, noting that the superior cognitive devel-
opment of breastfed childrenmay be due either “to some
constituent of breast milk” that promotes improved de-
velopment or “to the physical and social interactions in-
herent in breastfeeding.”1(p582)
There is a third class of possible explanations not ad-
dressed in the discussion. Some property of infant for-
mula may diminish developmental potential. This alter-
native explanation raises the possibility that breastfed
children represent a normal reference population and that
formula-fed children are harmed in some way in com-
parison with the breastfed group. The findings appear
equally compatiblewith either an improved outcome from
breastfeeding or, alternatively, a deficit conferred by some
property of infant formula.
One candidate mechanism of harm in formula-fed in-
fants is iron-mediated subclinical brain injury. Formula
may increase infant exposure to non–protein-bound iron.
Apolactoferrin derived from breast milk may protect in-
fants from early iron-mediated brain injury that would
otherwise impair later neurodevelopment. A general pro-
tective effect of apolactoferrin ofmaternal originwas pre-
viously proposed.2 It was suggested that “apolactoferrin
may be absorbed from [breast] milk in amounts suffi-
cient to boost plasma antioxidant activity.”2(p1344) Subse-
quent investigations have provided evidence that iron-
mediated free radical formation is involved in brain
damage in neonates3 and that non–protein bound iron
is a highly significant early predictor of later neurode-
velopmental outcomes.4 It has been shown that recom-
binant human lactoferrin added to formula or humanmilk
attenuates, and iron present in infant formula increases,
iron-mediated free radical formation and lipid peroxi-
dation.5 There is direct evidence of an antioxidant ac-
tion of human milk.6
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Results From the PROBIT Breastfeeding
Trial May Have Been Overinterpreted
T he Promotion of Breastfeeding Intervention Trial(PROBIT) study of infant feeding and child-hood IQ1 is impressive, not least because it brings
the benefits of randomization to an area where it was not
previously thought feasible or even ethical. However, it
may not be the last word on breastfeeding and IQ.
The headline result is a difference in verbal IQ be-
tween the experimental and control groups of 7.5 points.
This is half a standard deviation and, therefore, a very
substantial effect. But is it plausible?We believe it is not.
First, it is not supported by the other effects, which are
all much smaller and have confidence intervals that in-
clude zero (ie, no impact). It is not even consistent with
the othermeasures of verbal ability. The difference in ver-
bal IQ estimated from the audit (quality control) sample
is only 2.8, less than a fifth of a standard deviation, and the
difference in teacher ratings for reading andwriting areboth
around a 10th of a standard deviation. In all 3 cases, the
confidence intervals include zero. In short, the study as a
whole gives little support for an effect of breastfeeding.
Second, there could be an important effect of lan-
guage. The IQ test was administered in Russian, but for
some children, Russianwas not their first language. Some
spoke Belarusian at home and others, Polish. Moreover,
a large proportion of these childrenwill have been of pre-
school age (preschool children being the largest compo-
nent of the difference in sample size between the main
results and the teacher ratings). The validity of a verbal
IQ test administered in a second language to preschool
children is questionable at best.
Third, the effect of language may have compounded
problems with bias. Those administering the test could
have made differential allowance for Russian not being
the first language. It is worth recalling that the main as-
sessments were not blind; the assessors were the same
pediatricians who delivered the intervention. The audit
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